Introduction
In present situation, energy demand is greatly increasing.
Renewable energy is an alternative choice that can be substituted for future energy demand. For PV systems, the battery has important role in (he process of storing elec trical energy. The electrical energy is produced and used in the different tasks depend on the needs of users. Energy used in different places depends on the climate especially in tropical area. Thus the battery will be needed to main tain the system stability.
The temperature is a main factor for battery perform ance [1] [2] [3] [4] [5] . Therefore, it is interesting issue to be studied and analyzed for the property factor of discharge the bat tery. The mathematical model is constructed in order to study this issue. It is useful and can investigate to study the parameters of the battery quickly by simulation then the experiment will be implemented.
The Battery Equivalent Circuit
The equivalent circuit model of a lead-acid battery is a voltage source connecting with the internal resistance. Voitage at the terminal will vary according to the condi tions of work. And the concentration of the acid will be changed during the charge and discharge [7] .
Mathematical Model and the Experiment
The experiment battery by mathematic model, have the following steps. 1) Study of the battery used in experiment, and research data from the various sources. 
Battery Equation for Mathematical Model
Battery equation for mathematic mode! will be using to simulate parameters included Main Branch, Parasitic
Branch, Capacity, and Electrolyte Temperature [8] [9] [10] . 
where:
R, = a main branch resistance in Ohms;
/?io = a constant in Ohms; DOC = battery depth of charge.
C, = a main branch capacitance in Farads;
r, = a main branch time constant in seconds; fij = a main branch resistance in Ohms. Qe -the extracted charge in Amp-seconds;
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where: SOC = battery state of charge; DOC = battery depth of charge;
Qe -the battery's charge in Amp-seconds; C =* the battery's capacity in Amp-seconds; 6 = electrolyte temperature in "C; !Bvg -the mean discharge current in Amps. 
Results
The simulation of mathematical model uses parameters of lead-acid battery 12 V, 20 AH. Discharge testing is by final voltage 9.6 V, 20 A, at temperatures ranging from 25°C -60°C The result of the simulation is shown as in charge. It can be seen the similarity of the simulation and the experimental result however at the final experiment, the baltery was broken as in Figure 6 then on the graph in Figure 5 , at 60°C, the performance of battery went down.
Conclusion
From the discharge results of lead-acid battery 12 V 20
AH, the mathematical model and the experiment have the similarity. By mathematical model discharged current 20
A, 9.6 V, the discharging time of the battery at 25°C was 40 minutes and will also take longer time at higher tem perature. At the temperature 60'C, the discharging time was 70 minutes. The experiment of battery discharged current 20 A, 9.6 V, the discharging time of the battery at 25°C was 40 minutes and will also take longer time at higher temperature. At the temperature 45°C, the dis charging time was 55 minutes. However at temperature above 45°C, the battery was going to be broken. After 60°C experiment, the battery was broken according to the temperature limitation shown as in Figure 6 . Therefore even the battery capacity is longer when operates at higher temperature but the battery is able to stand only in the specific temperature. This study can lead to develop a suitable Battery Management Unit for PV system. 
Discussions
Although the study results showed that the battery can work well when used at high temperatures however the battery should not be used at higher temperatures than its limitation because the battery will be destroyed at rated temperature [11] [12] [13] [14] , the result showed in Figure 6 , cornfirmed this issue.
